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PURPOSE: To reduce the margin for the time necessary 
to elimination of fixed charge of an electrostatic chuck, 
and improve the operating efficiency of an equipment 
and the throughput of processing. 
CONSTITUTION: The following are provided for 
constitution; a wafer retaining stand 1 retaining a wafer, 
lift pins 3 moving the wafer vertically on the wafer 
retaining stand, and stress sensors 4 detecting the 
stress applied to the lift pins at the time of vertical 
movement. The stress sensor is a contact type sensor 
using a spring, or a piezoelectric element, or a pressure 
gauge. The signal outputted from the stress sensor is fed 
back to a CPU governing wafer conveyance, which CPU 
is constituted so as to have a function to judge whether 
wafer conveyance is allowable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 


[Claim(s)] 

[Claim 1] Wafer susceptor which supports a wafer, Electrostatic chuck characterized by having the lift 
pin which moves this wafer up and down on this wafer susceptor, and the stress sensor which detects the 
stress which starts this lift pin in the case of this vertical movement. 

[Claim 2] Contact type sensor [ sensor / said / stress ] using a spring, Or piezo-electric element, Or 
electrostatic chuck according to claim 1 characterized by being a manometer. 
[Claim 3] CPU which manages a wafer conveyance system for the signal which said stress sensor 
outputs It returns and is good [ of wafer conveyance ], Electrostatic chuck characterized by having the 
function to judge a failure. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrostatic chuck which supports a wafer in a dry 
etching system etc. 

[0002] In recent years, with the dry etching system, importance is attached to cooling of a wafer with 
detailed-izing of a semiconductor device. Therefore, the wafer chucks which support a wafer need to be 
acquiring uniform temperature distribution and that there is little thermal resistance between wafers and 
thermal conductivity is high. 

[0003] Only by putting a wafer on the wafer susceptor cooled well conventionally, the heat supplied 
from the plasma during etching could not fully be missed, but the repeatability of an etching property 
was scarce. 

[0004] For this reason, although the approach of clamping the wafer circumference, pushing 

mechanically and missing heat to wafer susceptor was put in practical use, since the orientation flat of a 

wafer and the alignment of a clamp were needed, and about 2mm clamp margin fell victim around a 

wafer and the etching property of the field of about about 5-7mm of wafer circumferences changed 

under the effect of a clamp further, this approach was reducing the device formation field. 

[0005] Furthermore, recently, it came to use an electrostatic chuck. It is because an electrostatic chuck 

can make high the heat transfer rate from a wafer to a chuck by leaps and bounds, without clamping a 

wafer. 

[0006] 

[Description of the Prior Art] Drawing 3 (A) and (B) It is the sectional view showing the example of an 

electrostatic chuck, drawing - setting - 1 — wafer susceptor and 2 - an electric insulating plate - for 6, 

DC electrode and 7 are [ a condensator and W of a DC power supply and 1 1 ] wafers. 

[0007] Drawing 3 (A) They are a single-sided touch-down mold and drawing 3 (B) with one electrode. 

They are 2 electrode molds. Between Wafer W and the electrode 6, it insulates electrically with the 

electric insulating plate 2 which consists of ceramics, an insulating rubber sheet, etc. 

[0008] Few currents between Wafer W and an electrode 6 flow during etching, and as shown in drawing 

4 , a fixed charge arises in an insulator layer. Drawing 4 (A) and (B) It is the explanatory view of the 

fixed charge which remains. 

[0009] Drawing 4 (A) It is a block diagram including the cross section of plasma treatment equipment, 
and, for 1, the substrate lateral electrode for plasma generating and 2 are [ DC electrode of an 
electrostatic chuck, RF power source for 1 1 1 plasma generating in the DC power supply of an 
electrostatic chuck, the counterelectrode for / 8 / plasma generating in a high pass filter and 9, and 10, 
and W of an electric insulating plate and 6 ] wafers in the wafer susceptor of an electrostatic chuck. 
[0010] All over drawing, an arrow head shows an electronic transit route. Drawing 4 R> 4 (B) It is the 
explanatory view of the fixed charge which remains in an insulator layer. If an electron is poured in 
from the plasma into a wafer An electronic-electron hole pair occurs in a wafer and an electric insulating 
plate, an electron flows out from the DC electrode 7, and positive charge remains., 
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[0011] Even after the fixed charge cut DC electrical potential difference Since it exists in an electric 
insulating plate 2 as it is even after shutting off RF power source for plasma generating again, a wafer is 
left with the susceptor adsorbed continuously., To a this residual adsorption force sake When seceding 
from a wafer at the time of wafer conveyance A wafer leaps up on susceptor, A location gap is 
produced, A conveyance error is induced., 

[0012] In order to prevent this problem, a plasma exposure is performed where DC electrical potential 
difference is generally cut, The method of removing the fixed charge which remains is taken. As for the 
amount of fixed charges which remains, in order to be dependent on the membrane structure of the 
wafer to etch, a fixed charge removal process needs to carry out with sufficient margin. 
[0013] 

[Problem(s) to be Solved by the Invention] It is required to carry out with margin sufficient in the 
conventional fixed charge removal process, and it is the result, There was a problem that the throughput 
of processing had to be sacrificed. While carrying out a deer With the present technique, it could not but 
depend for removal of a fixed charge on this approach., 

[0014] This invention reduces the margin of the time amount which fixed charge removal of an 
electrostatic chuck takes, It aims at raising the operating ratio of equipment, and the throughput of 
processing. 
[0015] 

[Means for Solving the Problem] wafer susceptor to which solution of the above-mentioned technical 
problem supports one wafer, the electrostatic chuck which has the lift pin which moves this wafer up 
and down on this wafer susceptor, and the stress sensor which detects the stress which starts this lift pin 
in the case of this vertical movement, or 2 — contact type sensor [ sensor / said / stress ] using a spring, 
Or piezo-electric element, Or it is attained by the electrostatic chuck of said one publication which is a 
manometer. 3) CPU which manages a wafer conveyance system for the signal which said stress sensor 
outputs It returns and is good [ of wafer conveyance ], It is attained by the electrostatic chuck which has 
the function to judge a failure. 
[0016] 

[Function] Drawing 1 (A) and (B) It is the principle explanatory view of this invention, drawing - 
setting — 1 — for a ceramic plate and 3, a lift pin and 4 are [ susceptor and 2 / a vertical movement power 
unit and W of a stress gage (stress sensor) and 5 ] wafers in an electric insulating plate. 
[0017] the time of wafer balking in this invention ~ first The removal process of the fixed charge which 
impresses the plasma and remains where a DC power supply is shut off is performed. It is CPU which 
the lift pin 3 detects the stress which starts a lift pin with the stress gage 4 in the middle of a rise, and 
controls a motion of a lift pin for this information when it is in a strong adsorbed state with the fixed 
charge with which a wafer remains. It goes and the rise of the vertical movement power unit 5 is 
suspended. 

[0018] Subsequently, the removal process of the fixed charge which impresses the plasma and remains 
where a DC power supply is shut off again is performed. It ranks second, It is in the middle of a lift pin 
rise, and stress is measured. A next sequence will be advanced if stress can go up a wafer below in a 
fixed limit. 

[0019] Thus, the conveyance error in the case of wafer balking is eradicated, and the margin which 
should reduce residual-charge removal process time amount, and should expect a balking sequence is 
made into min, Improvement in the operating ratio of equipment, Improvement in the throughput of 
processing is attained. 
[0020] 

[Example] Drawing 2 (A) - (D) It is the explanatory view of the example of this invention. Drawing 2 
(A) When the change alpha of the vertical direction of a lift pin reaches constant value, using a spring as 
a stress gage, it is an example using the contact at which a current flows. 

[0021] Drawing 2 (B) Stress F to the change alpha of the vertical direction of a lift pin (alpha) It is 
drawing showing relation, Alpha=alpha 0 For larger stress than receiving F (alpha 0), a conveyance 
error is induced and it is in a condition normal for stress smaller than F (alpha 0). 
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[0022] Drawing 2 (C) The example and drawing 3 (D) which detect stress using a piezo-electric element 
It is the example which detects stress using a pressure gage. CPU which changes the output into an 
electrical signal as mentioned above, and controls thexonveyance system of a wafer even if it uses 
which stress gage above It returns and the timing of the whole wafer conveyance is adjusted suitably. 
[0023] moreover As long as it is abnormal, you may make it emit an alarm as compared with the 
standard output from which the output of a stress gage is expected. 
[0024] 

[Effect of the Invention] According to this invention, the margin of the time amount which fixed charge 
removal of an electrostatic chuck takes is reduced, The operating ratio of equipment and the throughput 
of processing were able to be raised. 

[Translation done.] 
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TECHNICAL FIELD 


[Industrial Application] This invention relates to the electrostatic chuck which supports a wafer in a dry 
etching system etc. 

[0002] In recent years, with the dry etching system, importance is attached to cooling of a wafer with 
detailed-izing of a semiconductor device. Therefore, the wafer chucks which support a wafer need to be 
acquiring uniform temperature distribution and that there is little thermal resistance between wafers and 
thermal conductivity is high. 

[0003] Only by putting a wafer on the wafer susceptor cooled well conventionally, the heat supplied 
from the plasma during etching could not fully be missed, but the repeatability of an etching property 
was scarce. 

[0004] For this reason, although the approach of clamping the wafer circumference, pushing 
mechanically and missing heat to wafer susceptor was put in practical use, since the orientation flat of a 
wafer and the alignment of a clamp were needed, and about 2mm clamp margin fell victim around a 
wafer and the etching property of the field of about about 5-7mm of wafer circumferences changed 
under the effect of a clamp further, this approach was reducing the device formation field. 
[0005] Furthermore, recently, it came to use an electrostatic chuck. It is because an electrostatic chuck 
can make high the heat transfer rate from a wafer to a chuck by leaps and bounds, without clamping a 
wafer. 


[Translation done.] 
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PRIOR ART 


[Description of the Prior Art] Drawing 3 (A) and (B) It is the sectional view showing the example of an 

electrostatic chuck, drawing — setting — 1 — wafer susceptor and 2 — an electric insulating plate — for 6, 

DC electrode and 7 are [ a condensator and W of a DC power supply and 1 1 ] wafers. 

[0007] Drawing 3 (A) They are a single-sided touch-down mold and drawing 3 (B) with one electrode. 

They are 2 electrode molds. Between Wafer W and the electrode 6, it insulates electrically with the 

electric insulating plate 2 which consists of ceramics, an insulating rubber sheet, etc. 

[0008] Few currents between Wafer W and an electrode 6 flow during etching, and as shown in drawing 

4 , a fixed charge arises in an insulator layer. Drawing 4 (A) and (B) It is the explanatory view of the 

fixed charge which remains. 

[0009] Drawing 4 (A) It is a block diagram including the cross section of plasma treatment equipment, 
and, for 1, the substrate lateral electrode for plasma generating and 2 are [ DC electrode of an 
electrostatic chuck, RF power source for / 7 / plasma generating in the DC power supply of an 
electrostatic chuck, the counterelectrode for / 8 / plasma generating in a high pass filter and 9, and 10, 
and W of an electric insulating plate and 6 ] wafers in the wafer susceptor of an electrostatic chuck. 
[0010] All over drawing, an arrow head shows an electronic transit route. Drawing 4 R> 4 (B) It is the 
explanatory view of the fixed charge which remains in an insulator layer. If an electron is poured in 
from the plasma into a wafer An electronic-electron hole pair occurs in a wafer and an electric insulating 
plate, an electron flows out from the DC electrode 7, and positive charge remains., 
[001 1] Even after the fixed charge cut DC electrical potential difference Since it exists in an electric 
insulating plate 2 as it is even after shutting off RF power source for plasma generating again, a wafer is 
left with the susceptor adsorbed continuously., To a this residual adsorption force sake When seceding 
from a wafer at the time of wafer conveyance A wafer leaps up on susceptor, A location gap is 
produced, A conveyance error is induced., 

[0012] In order to prevent this problem, a plasma exposure is performed where DC electrical potential 
difference is generally cut, The method of removing the fixed charge which remains is taken. As for the 
amount of fixed charges which remains, in order to be dependent on the membrane structure of the 
wafer to etch, a fixed charge removal process needs to carry out with sufficient margin. 


[Translation done.] 
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EFFECT OF THE INVENTION 


[Effect of the Invention] According to this invention, the margin of the time amount which fixed charge 
removal of an electrostatic chuck takes is reduced, The operating ratio of equipment and the throughput 
of processing were able to be raised. 


[Translation done.] 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] It is required to carry out with margin sufficient in the 
conventional fixed charge removal process, and it is the result, There was a problem that the throughput 
of processing had to be sacrificed. While carrying out a deer With the present technique, it could not but 
depend for removal of a fixed charge on this approach., 

[0014] This invention reduces the margin of the time amount which fixed charge removal of an 
electrostatic chuck takes, It aims at raising the operating ratio of equipment, and the throughput of 
processing. 


[Translation done.] 
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MEANS 


[Means for Solving the Problem] wafer susceptor to which solution of the above-mentioned technical 
problem supports one wafer, the electrostatic chuck which has the lift pin which moves this wafer up 
and down on this wafer susceptor, and the stress sensor which detects the stress which starts this lift pin 
in the case of this vertical movement, or 2 — contact type sensor [ sensor / said / stress ] using a spring, 
Or piezo-electric element, Or it is attained by the electrostatic chuck of said one publication which is a 
manometer. 3) CPU which manages a wafer conveyance system for the signal which said stress sensor 
outputs It returns and is good [ of wafer conveyance ], It is attained by the electrostatic chuck which has 
the function to judge a failure. 


[Translation done.] 
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OPERATION 


[Function] Drawing 1 (A) and (B) It is the principle explanatory view of this invention, drawing - 
setting - 1 - for a ceramic plate and 3, a lift pin and 4 are [ susceptor and 2 / a vertical movement power 
unit and W of a stress gage (stress sensor) and 5 ] wafers in an electric insulating plate. 
[0017] the time of wafer balking in this invention - first The removal process of the fixed charge which 
impresses the plasma and remains where a DC power supply is shut off is performed. It is CPU which 
the lift pin 3 detects the stress which starts a lift pin with the stress gage 4 in the middle of a rise, and 
controls a motion of a lift pin for this information when it is in a strong adsorbed state with the fixed 
charge with which a wafer remains. It goes and the rise of the vertical movement power unit 5 is 
suspended. 

[0018] Subsequently, the removal process of the fixed charge which impresses the plasma and remains 
where a DC power supply is shut off again is performed. It ranks second, It is in the middle of a lift pin 
rise, and stress is measured. A next sequence will be advanced if stress can go up a wafer below in a 
fixed limit. 

[0019] Thus, the conveyance error in the case of wafer balking is eradicated, and the margin which 
should reduce residual-charge removal process time amount, and should expect a balking sequence is 
made into min, Improvement in the operating ratio of equipment, Improvement in the throughput of 
processing is attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


[Example] Drawing 2 (A) - (D) It is the explanatory view of the example of this invention. Drawing 2 
(A) When the change alpha of the vertical direction of a lift pin reaches constant value, using a spring as 
a stress gage, it is an example using the contact at which a current flows. 

[0021] Drawing 2 (B) Stress F to the change alpha of the vertical direction of a lift pin (alpha) It is 
drawing showing relation, Alpha=alpha 0 For larger stress than receiving F (alpha 0), a conveyance 
error is induced and it is in a condition normal for stress smaller than F (alpha 0). 
[0022] Drawing 2 (C) The example and drawing 3 (D) which detect stress using a piezo-electric element 
It is the example which detects stress using a pressure gage. CPU which changes the output into an 
electrical signal as mentioned above, and controls the conveyance system of a wafer even if it uses 
which stress gage above It returns and the timing of the whole wafer conveyance is adjusted suitably. 
[0023] moreover As long as it is abnormal, you may make it emit an alarm as compared with the 
standard output from which the output of a stress gage is expected. 


EXAMPLE 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The principle explanatory view of this invention 
[Drawing 2] The explanatory view of the example of this invention 
[Drawing 3] The sectional view showing the example of an electrostatic chuck 
[Drawing 4] The explanatory view of the fixed charge which remains 
[Description of Notations] 

1 Susceptor 

2 It is Electric Insulating Plate and is Ceramic Plate. 

3 Lift Pin 

4 Stress Gage 

5 Vertical Movement Power Unit 

6 DC Electrode of Electrostatic Chuck 

7 DC Power Supply of Electrostatic Chuck 

8 High Pass Filter 

9 Counterelectrode for Plasma Generating 

10 RF Power Source for Plasma Generating 

1 1 Condensator 
W Wafer 
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DRAWINGS 


[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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